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National Wildlife Refuge,

passedthrough manyper-

Island ResearchCenter,

and the Chincoteague Na-

mutations. Initially it was

Kiptopeke State Seashore

tional Wildlife Refuge. The

Anthropologically

1 the

home to native Americans,
who left an ample amount
of artifacts. It has been a
place of plantations, a hiding spot for pirates, and the
location of opulent hunting
lodges. And when those
times were past, the land
was still intently farmed and
the waters plied and culti-

vated for food.
Today, the Eastern Shore
is an anomaly compared to
the rest of the U.S. East
It is rural, mostly
undeveloped, and it contains the largest coastal
sanctuary of its sort on the
country's unglaciated coast.
Several state and federally
managed parks, nature and
wildlife reserves and researchcenters are located
These include the
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made possible by its near
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Betweeneachice agethe sea
level would rise more than 300
feet, and the oceanwould flood
Virginia's easternlandscape.
Eachtime the continental shelf
and valley of the Susquehanna
flooded,the Delmarva Peninsula
cameinto being.
Thlring the brief periods
betweeneachice age,sealevel
was very much like it is today.
The coastlinewas far closerto its
current location than was its Ice
Age counterparts. It did not,
however,alwayslie in the place
it doestoday. There is evidence
of the shoreline of past interglacial agesin the landscapeof the
peninsula. On at least two
occasionsin the last 500,000
years, the shorelinewas considerably west of today's shoreline.
Satellite imagesof Virginia's
EasternShore reveal at least two
broadly curving old shorelinesof
the ancient landscapeon its
easternmargin.
Around 5,000years ago, when
the rate of sealevel rise slowed
to current rates of about onetenth of an inch per year, the
barrier islands, lagoons,and
marshesof ~heAtlantic Coast
cameinto being. Up to this time,
the Virginia coastwas a main* "DelmarvaPeninsula" is the geological land coastwhere the continent
designationfor the entire landform.
met the sea. Erosion of these

T

he Virginia Barrier Islands
have comeand gone many
times during the last three
million years. In eachice age,up
to 100,000years apart, sealevel
fell by more than 300 feet, and
the coastlinewas some50 miles
east of its current position.
When the sealevel was low
during an ice age,the Chesapeake Baywas the river valley of
the Susquehanna.During such
times, the DelmarvaPeninsula*
was not a peninsula at all, but
merely a continuation of lands to
the west. Virginia's Eastern
Shorewas forested with spruce
and pine trees like thosetypical
in central Canadatoday. This
boreal forest extendedeast
acrossthe continental shelfand
was dissectedby many nearly
parallel streamsor rivers that
drained the lands from what is
now the center of the peninsula.
Modern researchshipshave
mappedextensivesectionsof the
continental.shelf betweenthe
Norfolk and Baltimore canyons
(to the south and north of the
Delmarva Peninsula). Traces of
these ancient rivers are apparent
all the way out to the edgeof th
continental shelf.

l
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headlandswas rapid, and the sea
encroachedinto the forest. The
streamchannelsthat traversed
the shelf were estuariesthat
becamethe repository of our
coastalmarine fauna and flora.
With a slowedsealevel rise, the
barrier islands cameinto being.
They formed either as elongate
spits of sand reworked by alongshore currents or as sandbars
establishedduring great storms.
In either case,two processes
were required. First, the sands
had to be piled up to the heights
of the highest water levels.
Then, during periods of low
tides, the winds had to pile the
sandsstill deeper. By this joint
partnership of wavesand winds,
the barrier islands of Virginia's
Eastern Shorewere formed.
With a modestrate of sea
level rise, these barrier islands
offered someresistanceto the
erosive potent;ialof a slowerrise
in sealevel. The shorelinedid
not migrate westward at sucha
fast rate. Dunesformed. The
land behind the beachesand
duneswas flooded by the rising
sealevel and lagoonsformed.
Thus cameinto being both
barrier islands and lagoons. The
shoreline continued to march
landward; beachsandswere
pushedinland during storms.
They replenishedthe marshes
and filled the shallowlagoonsas
the level of the searose. On
Virginia's coastthis meant that
the flat landscapewas flooded.
Relatively low placesbecame
openlagoons,and the flooded
lands of high elevationbecame
marshlands within the lagoons.

The pa~ternof marshesis thus a
relic of the m',1cholder landscape
present during the last ice age.
Overthe last 5,000yearsthe
marshesand lagoonsaccumulated new sandsand organic
matter and grewupward. Lagoonalmarshescan grow upward at about onetwentieth of an inch per year; to
grow upward faster requires a
steadysupply of sandand silt.
An abundantsand supplyis not
found everywhere,but the
fringing marsheson the lagoon
side of the barrier islandshave
sucha supply.
During storms, sandis driven
acrossthe islands and through
the inlets and depositedon the
marshes. Even with a tenth-ofan-inch annual rate of sealevel
rise, the ringing marshesof the
barrier islands, by depositionof
sediments,can grow upwards at
an equalrate. The lagoonal
marshes,however,cannot keep
up and so becomesubmerged
and eventuallydie. During the
last 5,000years the extent of
marsh and openwater has varied
as sealevel rise rates have
varied.
Around 1,200years agqthere
begana period of relatively rapid
sealevel rise, and the lagoonsof
the EasternShorewere large
openwater. After several
hundred years,the rate of sea
level rise slowedand marshes
expanded. Todaywe are again
losing marsh to rising sealevel.
Since 1852there has beenabout
an 11 percentdecline in lagoonal
marshes. Changemeansperpetuation of the landscape. In a

study QfHog Island, one of the
Virginia Barrier Islands, it was
found that 90 percent of the nonmarsh land was less than 120
years old. The land must change
to staythe same.
Over the past 150years, Hog
Island has indeedchangedand
stayedthe same. Virginia's
barrier islands are sometimes
called rotational islands because
as one end of an island is eroded,
the other end accretes,or accumulates. From 1850to 1872,the
north end of Hog Island eroded
and movedtoward the Virginia
mainland, while the southern
shore, accumulatingland, moved

seaward.
Between1872and 1910,this
trend reverseditself; the south
end of the island erodedlandward, and the north end accreted
seaward. This trend continued
until around 1967, when the
accretion/erosionprocessreverseditself again.
In the 1930s,two events
altered the erosion/accretion
pattern and life of the island.
The aquatic seagrassesthat once
coveredthe lagoonbottoms died
off from the "wasting disease."
With the loss of the seagrass,the
scallopindustry collapsed,and
the Brandt duck population
stoppedfrequenting the lagoons
of the Eastern Shore. In addition, the lagoonbottoms were no
longer stabilized by the seagrass.
In 1933,a hurricane cameto
coastat the mouth of the ChesapeakeBay; the Virginia Barrier
Islands bore the brunt of the
storm. {Hurricanes are always
damaging,but this was a hurri7

cane with the force of the more i
recent hurricanes Andrew in
Florida and Hugo in South
Carolina.)
Residents reported that the
marshes were buried in mud by
the force of the hurricane. As a
result, the island marshes were
elevated higher than normal, and
the salt marsh grass on the
marshes changed. However, as
the sea level rose, so did the
height of the marshes as new
sediments were slowly deposited.

8

The lagoonsbecamea turbid
ecosystemdominated by
mudflats.
Although Hog Island ceased
to be inhabited after the hurricane,the pattern of rotating
accretionand erosioncontinued.
It reverseditself once again in
1967in what is believedto the
fifth reversalsince hog Island
was first inhabited in colonial
times. Scientistsbelievethe
reasonislands rotate is due to
changesin wave climate.

...

The whole <:onceptof a "pristine" state is infinitely complicated and s,omewhatdebatable. The general
population seems to see it as a natural state, one which is untouched by human activity, and is hospitable to life. Change, however, is constant in nature, and habitats can be destroyed by natural forces and
even made inhospitable to the lite that inhabited the ecosystembefore. .Agents of change can be fairly
"usual" eventi3 or occasional phenomena-a dry season; a storm system; a tsunami; a change in weather
patterns; the "success" of an animal, plant, virus or bacteria at the expense of another life form. Justas
natural forces continually alter the Eastern Shore, humans have a tangible impact. Farming, commercial and recreational fishing, and land development can, in varyinJ~measures, modify the Eastern Shore
system. The following examples are but a few of the possible ramifications of human activity.

Approachesto understanding ecosystemshave beenchanging drasti(~ally,indicative perhaps of
a better comprehensionof just how complexecosystemsare and how an integrated approach may be the
best way of understanding a systemas an entirety. One of the more novel approachesis the LongTerm Ecological Research (LTER) program, whose strategyinvolves coordinated researchspanning
decades. In prior times, researchersbasically dissecteda system;individual componentswere studied-then the whole. LTER studies all the elementsat once,resulting in a ~ynthesis. In addition to
providing a more three-dimensionalportrait of an ecosystem,LTER also has its pragmatic side: the
researchinfrastructure is in place, the systemcan support manyscientists over time, and the equipment neededis purchased only once(as opposedto each individual group investing in its own equipment). The LTER conceptappearsto becatching on internationally, with a numberof countries
becominginvolved in establishing sites. LTER is a program of the National ScienceFoundation.
Long term observationsof a systemare neededby researchersto distingu.ishshort-term variations
from long-term trends. Plus, data needsto be collectedover enoughenvironmentalconditions so that
researcherscan determine the range of conditionsto which the results canbe meaningfully extrapolated
and applied.
To say that resourceuse decisionshave not alwaysbeenbasedupon sufficient information is perhaps
the understatementof the century. To facilitate the ability to make decisionsbasedupon soundscientific
information, and to advancescientific understandingof ecosystems,a national program was established,

LTER.
The Virginia CoastReserveis the location of the LTER's 16th site. The Virginia CoastReserveis
owned by The Nature Convervancyand is a complexassemblageof 14 barrier islands. The Reservejoins
an impressive array of LTER sites in the United States,Puerto Rico and Antarctica, ecologicalsystems
which range from a tundra in Alaska to a tropical rain forest in Puerto Rico.
In the past, ecosystemscould have beenstudied as a whole-with researchefforts coordinatedto
achievea three-dimensionalscientific portrait. More than likely they were not, and any comprehensive
profile of a systemwas a compilation of many researchers'work conductedat different times with
different methods.
During the past decadea new approachhas beenusedto conductecologica:l
research,a thematic
researchprogram, one in which related areasare studied. LTER employsthis strategy with all 18 sites,
conducting researchin five areas:
.the

dynamics of what is called "primary production" of greenplants, the total amount

(roots included) of organic matter producedby photosynthesis;
10
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the cycling of nutrients;
the structure and pattern of populationsand communities;
the role of disturbances* (for instance:storms, fire) in ecosystemstructure and dynamics;
and a thematic programspecificto the LTER site, one which unites, in this case,the diverse
researchareas of ecologicaland geophysicalscientists.

...
..

.

* Researchinto the role of disturbances,or what somepeoplewould call disasters,has advancedconsiderablyin recentyears,sometimesarriving at surprising conclusions.What weconsiderdisorder may
constitutepart of an order in the schemeof the natural world. Example: nitrogen-a nutrient crucial to
life-is made available to the global systemin myriad ways-including through forestfires, which release
nitrogen into the atmosphere,the most mobilesphereof theplanet. Somelife forms are evendependenton
disturbances. PetersMountain Mallow-a plant believedonly to exist on PetersMountain in Giles County,
Virginia-needs fire to germinate. To what extentdisturbancesare necessaryor evenpart of a systemis up
for debate.

11
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r\>astallagoon
systems are not exactly a mystery from a marine science point of view. Yet these
Vecosystems,
which are fairly similar worldwide, have not received the type of intense, scientific
scrutiny that estuaries have. The result in terms of the Eastern Shore's coastal lagoon system? Reasonable policies have been developed to slow down eutrophication* and to enhance the economic and ecological values of the Chesapeake Bay. In essence,these policies apply to the coastal lagoon system, too,
even though they may not have as much applicability as originally assumed. Preliminary work by Sea
Grant researchers indicate that nutrient dynamics and production are radically different in the tidal
creeks in these two systems although they are in a similar area, separated by ,afew miles.
*Excessivenutrients introducedinto a systemcan causebiological,chemicaland physicalchanges.A main concernis eutrophication, a condition which results in oxygendeficiency-a dire situation for animals in the Bay.
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Some researchers would
contend that a "pristine"

Estuaries,
Coastal

environment is a created idea,
that the planet has been

Lagoon

changing since its inception,
and that many times, both

Systems
Even though the tidal creeks
studied were only a few miles
distant from eachother, they
belongto very different physical
systems. An estuary, like the
ChesapeakeBay, is an enclosed
body of water that is unique in
this sense:it is where salt water
and fresh water meet. Ocean
water intrudes from the Bay
mouth; substantial amounts of
fresh water enter the Bay from
tributaries and from the land.
Many factors influence this mix
of waters, including the intensity
of the tides or storm events
which bring water into the Bay
and the amount of rainfall in any
one year. Many gradients of
salinity, turbidity and water
temperature exist in the system.
A coastallagooncomplex
(CLC), like the one which fringes
the Virginia's Eastern Shore,is
like an estuary in the sensethat
it has a connectionwith the open
sea. However,the interchange
canbe far more rapid. An apt
description of Virginia's CLC is
"restricted" and "leaky." It is
restricted in the sensethat the
systemis somewhatisolated
from the ocearlby barrier
islands; and it is leaky since,
through deepinlets betweenthe
islands, there is a readyexchange
of water with the ocean.

plants and animals were
agents in the transformations
which took place. For
example, the increase in free
oxygen in the atmosphere,
allowed an ecological niche for
humans. One of the agents in
the dramatic atmospheric
change, was the diatom, a
minute member of the
plankton community, greatly
magnified in the photo on the
right. Oxygen not needed bya diatom is released into the water.
In turn, part of the oxygen diffuses into the atmosphere. Before
the oxygen revolution, the Earth's atmosphere would have been
toxic to humans.

Nutrient
Dynamics and
Primary
Production
Mostly unseen is what is
elemental to any ecosystem, the
availability of nutrients (or
energy), and the factors which
inhibit or facilitate the "production" on the first level of the
trophic pyramid, a model used to
describe the relationship between producers and consumers
in a food chain (see illustration
on the left), In an aquatic
system, at the base of the trophic
pyramid are the primary producers, phytoplankton, minute

plants which are part of the
plankton community. The "food
energy" in the system then
travels up the pyramid to the
zooplankton, the primary
consumers which consume the
phytoplankton. On the next
level are the consumers-larvae
and small fish, and mid-size
fish-respectively.
At the apex
are the top consumers, which are
usually larger animals.**
(Continued

on page 16.

; .)

**Not all large animals consumemid-size
or small fish. For instance,the basking
shark (Cetorhinusmaximus),a gargantuan animal which can growto a length
of 40 or 50 feet, relies on large quantities
of plankton which it basicallysifts out of
the water. The trophic pyramid is a
modelto showthe basicfood energyflow.
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Life on the minuscule level of
the primary producerscan be
fast and furious, turgid, or
anywherein-between;a complex
assortment of biologicaland
physicalfactors influence production. Someof the variables
include temperature, light and
nutrient availability, tides, and
currents. Eventhe producers
can have a direct bearing on
their collective production. For
instance,a densegroup of
primary producerscould interfere with light availability, a
factor necessaryfor photosynthesis, the processby which the
primary producers convert and
use energy. The decreasein light
could lead to an overall decline
in primary production.

a comparativeanalysis of the
constraints on phytoplankton
and bacterial pr,oductivityin the
tidal creekson the Bay side and
the seaside of the EasternShore.
In essence,the scientistswere
focusingon how plankton and
bacteria-which make up the
first level of the trophic pyramid-relate to the next level.
The Sea Grant study appearsto
be the first direct, deliberate
comparisonof estuarine/lagoon
productivity for sites so closely
linked geographically.
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Birth of a star, a newly discovered far-flung constellation? No,
a visual representationof the
insistent theme of Earth, the
recyclingof nutrients. The
larger orangemassis decaying
seagrass;the pinpoints of light
are bacteria, foot soldiersin the
longmarc]~.Decaybacteria
break down complexmolecules
in plants a.ndanimals, making
simplermoleculesavailablefor
use by other organismsin the
ecosystem,
Although bacteria comein
only three basicshapes,they are
a ubiquitous feature of the
universe of life on Earth. They
canbe found almosteverywhere
on the planet. Bacteria canbe
photosyntheticor chemosynthetic, and somebacteria
producesporeswhich can
tolerate extremesof heat or cold.
Bacteria can evenbe found in
the Hades-likeconditionsaround
deepseavents. In fact, they
constitute an important facet of
that system. Whenresearchers
found this new type of marine
communit:vin 1977,they found

life in what manywould assume
is aninhospitable environment
some10,000feet beneaththe
surface. Largeamounts of
hydrogensulfide were in the
waterandjets of water reached
temperaturesof 650°F,a toxic
mixture for mostforms of life.
The life forms in this community
weresometimesgargantuanand
were ableto makea living in
unusualways. The tube worms
(genusRiftia) , which can reach

ov~r10 feet in length, had no
immediatelyobviousmechanism
for feeding. Theylackedthe
componentsused by many
organismsto obtain and utilize
food: a mouth, a digestivetract.
Inside the tube worms were
large amounts of bacteria which
convertedhydrogensulfide into
organicmolecules;the bacteria,
throughchemosynthesis,
providedthe necessarysustenancefor the worms' survival.

both the Bay- and seasidealthoughthe systemsare very
In the Future
different. The prospectof dire
First with the results,
ramifications from nitrogen and
researcherswill be able to
phosphorusadditions to the CLC
provide a baseline of informasystemmay not be well-founded,
tion about the current state of
for the tide action rips through,
water quality in the tidal creeks
lifting an abundanceof sediments.
(Bay- and seaside)of the
The results from this Sea
peninsula. This information
Grant study are not limited to the
will be important to the develChesapeakeBay area. Although
opmentonand use managecoastallagooncomplexesfringe 13
ment programs for the Eastern
percent of the coastlineworldShore. Second,the results
wide, theseareasare rarely
should determine the suitability
studied as ecosystemsin their own
of managementmodels which
right.
are currently beingused for

. . .
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The following article lists a multitude of projects which have beenconducted,
or are currently ongoing at the Eastern Shore Lab of the Virginia Institute of
MarineScience{V1MS}. The VIMSlab, a small field lab, is locatedin Wachapreague
on the Eastern Shore. The following article doesnot name the many researchers
involved in projects becauseof space considerations.
The VIMS Eastern Shore Lab in Wachapreaguehas been,and is thejumpingoff place forall typesof research,the run-of-the-mill and the innovative. However,
if there is a continuum to be found in the research conducted by VIMS on the
Eastern Shore, it is in the work performed in the name of aquaculture, and in
coastal marine scienceand education.

Aq uacul ture
Aquaculture, in this case,the
culturing of marine animals, has
~
had
an unevenpath in terms of
\\,
its development. During the past
century, aquaculture'sterrestrial
counterparts-animal husbandry and agriculture-have
advancedbriskly with spectacular results, evenif somewould
claim theseadvancemeritshave
not beenwithout a potential
\
~
cost.* Mariculture (the cultivation of marine animals)has been
much, much slower in its technoSpartina alterniflora logical progress. There is a
reasonfor this: the wild harvest,
as opposedto cultivation, has
beenthe rule in marine waters of
the United States. Depleted
stocks,however,haveled to a
more acute interest in developing mariculture in recentyears.
Meanwhile,and evenbefore,
researchhas beenconductedat

\

~

~y-'
.~'

\L~."-

*The positiveresults are obvious:
increasedyieldsand diseaseresistant
strains. The potentially negativeresults
are fairly ominous:someresearchers
maintain that culturing only a few
strains worldwide (oftencalled monoculture) couldleadto massivecropfailures
from disease.
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the university level for decades.
With terrestrial cultivation, the
research was often conducted at
what I::ommonly were called
experimental stations/land grant
colleges. Aquaculture was
within the purview of some
marine labs and universities
with ~:eaGrant components.
Wh.ich brings us back to
Wachapreague. Work performed
at the Lab was largely responsible fiJr the growth of the hard
clam (.Mercenaria mercenaria)
aquaculture industry along the
East Coast, an industry which
has expanded impressively. In
1994 hard clam aquaculture
sales were estimated to be $11
million in Virginia, more than
double,that of the wild hard clam
fishery during the same year. As
should be, after techniques were
successfully developed by the
Lab for anyone stage of culturing-hatchery /nursery /
growout--industry adopted the
technology and the Lab moved
on to other research areas. The
VIMS Lab remains an active site
for ongoing technology transfer
in the area of mariculture;

workshopsan~conductedto
instruct peoplein the necessary
and latest technology.
A secondshellfish species
which is now 1being~xploredis
Argopectenirradians, the bay
scallop. In the not so distant
past, the bay scallopwas native
to the area. H[owever,when the
eelgrassbedsdisappeared,so did
this small scallop.
Researchaltthe Lab established the biological feasibility of
rearing the ba,yscallopfrom egg
to market size!,an important
first step in reestablishingthe
scalloppresencein Virginia,
evenif in a cultured form. A
recent demonstration project
focusedon growout of the animal
and acceptabiJlityof marketing
the bivalve as a whole, in-the-

shell, steamedproduct--the
equivalent of a steamedclam.
Both restaurants and consumers
respondedfavorablyto the
product. Work now focuseson
waysto bestfreezethe product
so it would be availableyearround.
The latest aquaculture project
which is beingproposedcould be
fairly monumental, in terms of
the ChesapeakeBay, Virginia
waters and the mid-Atlantic.
The project would be conducted
both at the Eastern Shoreand
the main VIMS campus. Scientists would first seekto identify a
non-native oyster which would
be "successful"in the Bay, a
possiblestrategy for rebuilding
the oyster fishery and for improving water quality. Oysters

and other shellfish filter phytoplankton and suspended
sedimentsfrom water as they
feed, thereby improving water
quality.**
A secondobjectiveof the
..The sketchof the proposalreally does
not do it justice in the sensethat the
rigorous controls and issuesaddressed
are not mentioned. The proposalwould
allow for the introduction of a non-native
speciesonly after conformity with all
applicablestate,federal,and internationallaws and protocols. Second,the
proposalwould proceedwithin the
framework of rigorous scientific study
and testing which would addressall
relevant ecological,biological,and
economicissues.

Partial view of the VIMS

Eastern ShoreLab.
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VIMS non-native oyster project
would be to determine an estimated geographicrange within
which the candidatespeciesis
likely to be able to reproduce
successfully.The secondobjective would provide essential
information with respectto
environmental risk associated
with non-native speciesintroduction. To a great extent, VIMS
would be performing an environmental impact study. Any
decisionto actually introduce a
non-native specieswould be a

fisheries managementissue,one
out of the purview of VIMS.

Coastal Marine
Science Research
and Education

of barrier island salt marsh
systemshas led to an enhancement of field laboratory capabilities at the site over the past few
years. By virtue of its accessto
the coastalhabitats along
Virginia's Eastern Shore,excellent water quality and an extensive seawaterlaboratory, the
facility affords educationaland
researchopportunities not
availableelsewherewithin the

Despiteits last outpost
appearance,the lab has been
active in terms of the types of
researchwhich have and are
region.
being stagedthere. An expanded
During the past five years
emphasiswithin VIMS on the
alone,the Lab has supported at
ecology,geologyand hydrology
least 22 researchprograms,
representingnumerous scientific
groupsand federal agencies.A
number of the projects are what
one would expectfrom a marine
lab in this location, saythe
studies of barrier island vegetation, bivalve larval development,
stockassessments,
the feeding
and growth of the softshell clam
(Mya arenaria).

The Lab's role as a field
station allows students
to accessthe facility for
educational experiences
which would probably
not bepossible

otherwise.
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Flow-through filtered tank system used for research on catch-and-release effects.

Other scientific undertakings
are grist for the scientific mill,
long-term oneswhich needyears
of data to provide a realistic
profile. Under this categoryis
the VIMS program which maps
the distribution and abundance
of submergedaquatic vegetation,
a massiveprogram which was
detailed in length in the last
Bulletin. Another project under
this grouping seeksto elucidate
how elementswhich are fundamental to life on Earth are
processedby a system,in this
casea salt marsh. The chemical
elementnitrogen, which in
combinedform is a constituent

of all proteins, has beenand is a
continuing focus of researchas
scientists seekto shed light on
how this elementalchemicalis
cycledthrough a system. VIMS
researchersare seekingto
determinethe exchangeof
dissolvedinorganic and organic
forms of nitrogen and carbon
betweenuplands, wetlands,the
atmosphereand coastalwaters.
Ultimately, this project should
provide an improved understanding of the role that wetlands and estuarine systemsplay
in modifying anthropogenic
inputs of nitrogen and carbonto
coastalwaters.

Experimental projects at the
Lab include a continuing bluefin
tuna study. Stepby step, researchersare examiningthe
biology of this commercially/
recreationally valuable fish to
establishwhether it would be
possibleto culture them in
offshore pens. Another goal of
the tuna study is to obtain more
data on the effects of catch-andreleasepractices. Scientific work
conductedin New England
appearsto indicate that the
stressand injury associatedwith
the small bluefin and the giant
bluefin catch-and-releasefisheries are substantial.
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Even if, nationally, education
seemsto not be apriority, it is a
major focus of the VIMS lab.
Over the past five years more
than 700 students from at least
17institutions (other than VIMS
and the Collegeof William and
Mary) haveusedthe facility for
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short field trips. Educationis
not restricted to those of college
age. Public educationincludes
allowing use of the lab by local
schools,4-H and elderhostel;and
by offering coursesin clam and
oysteraquaculture. With the
recent construction of a new

building to provide needed
classroomand laboratory space,
and the ongoing renovation of
the dormitory, the lab is being
upgradedto meet a growing
demandin support of coastal
marine scienceeducationand
researchin the region. .:.

The V7MSlab also serves as a field station for collection, helping facilitate research,
such as the work detailed below, at ,gther higher educational institutions.

Opsanustau, the oyster
toadfishdoesnot engender
muchpositive attention from
humans. No-onewants it in
his or her net. Itslarge
moutJtlfilled with blunt teeth,
its not all that aesthetically
appeallingappearance(at
least:froma Homo sapiens
point of view), and its slimy
skin often make it more
prone,to spearingand get-itout-oj:'-the-boat
behavior.
Plus, the toadfish
hasa

qualities likely of the most
intE!restto non-biologists
are the animal's impressive
communicationskills, and
its ability to producenew
neurons-the latter quality
having a potential human
application.
1~heChesapeake
Bay
canbea noisyplaceand
the oystertoadfishis part
oftlbe aquaticchorus. The
fish canmake

repu-

tation. Evenif
O. tau's nestis
exposedto air, the
male will fiercely
guarclthe eggs,may even
latch onto a foot if a person
provotkes,or venturestoo
near.
Despiteits disregarded
station in life, the toadfish
has its secrets,oneswhich
have caughtthe attention of
researchersat variouspoints
in time. Diabetesresearch
and vrork involvingequilibrium and disequilibrium were
performedwith this animal.
The fish has beenthe
recipient of all sorts of
scientific attention, but the

voluminous
noiseby contractingsonic
mu:3clesonits swimbladder
to the tune of between200
and,300contractionsa
second,accordingto
biologist MichaelFine.
Fine hasresearchedmany
aspectsof the animal,
inc]ludingthe development
of the sonicneuromuscular
systemof the fish (the
systemdescribedin this
paragraph,the one which
producessoundas well as
newneurons).
:[tis the nestingmale
which producesthe
co1.J.rtship
call,fot hours at

a time at a frequencyabove
200 Hertj:. The number of
calls canexceedten a minute,
and,the c:allsdiffer from
regionto regionand during
seasons.
O.tau's neuron-producing
ability* c~)uldbe something
humansmight envy, for
mammalsare born with a
finite number of nerve cells
and cannotproducemore. In
fact, the deathof thesecells is
the llIormin mammals.
The brain can,
in part,
compensate
for the
cell
deathby
Increasing
the
number of connections
betweenexistingneurons,or
by another part of the brain
attempting to take overthe
function I)f a damaged
portion. [fthe world were a
I=llace
without accidentsand
strokes,the way in which the
tlrain operateswould suffice.
It obviou,slyisn't, and work in
this generalarea may-in the
futuristic: maybeworld of
scientific discovery-lead one
dayto remediesfor conditions
we now t]i1inkare irreversible.
*Bothteleosts (bony fishes)and

elasmobranchs(sharks,
rays)
havethis ability.
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Most peopleare not aware
that lands owned by The Nature
Conservancyprobably constitute
the largest scientific lab to be
found on the East Coast. Which
groups accessthe land? A
profusion of Virginia universities
and colleges;institutes of higher
educationin other states;and
national or international researchgroups. Two of the major
projects featured in this issue of
the Bulletin are being conducted
there, the Long-Term Ecological
Researchproject and the Virginia Sea Grant work by Linda
Blum. In essence,given the
nature of their work-specifically, the need for an ecosystem
as closeto its original state as
nized again, the seasidesystem
possible-it would have been
has not. Thus, the scientific
extremely difficult for the
researchersto find an analogous information derived from the
site.
sanctuarymay be fairly unique,
Not only do the researchers and may provide information not
found elsewhere.
benefit from a researchpermitting processwhich facilitates
accessto lands. The ConserThe Coastal
vancy, with an aim of making
decisionsbasedon scientific
Sanctuary ,
research,is able to utilize the
Then and Now
information gleanedby scienThe migration to, and the
tists. While the ChesapeakeBay developmentof the East Coast
has beenscrutinized and scrutihas beenfairly unrelenting
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during the past 25 years. The
shorelineshavebecomea mecca
for a segmentof U.S. society,as a
permanentresidenceand also as
a sourceof recreation. During
the land rush, wetlands were
sometimesaltered so they were
no longer wetlands, houseswere
perchedright on ocean'sedge,
and large communities which
taxed natural systemswere built.
This was not out of somesort of
malevolence,but usually without
an understanding of the poten-

the work of conservationists
deflectedthe movetoward
fervent development.
Conservationists,environmentalists-what's the difference? Someconservationistswill
define it as a difference between
peoplewho may be more issue
driven (the environmentalists),
and those who are systems
driven, consideringthe interaction of all parts (conservationists).* By any definition it is a
formidable task to find a workable compromiseto the problems
imbeddedin our age:a changing
economy,the desire of many
rural populations to find a way
to maintain their communities
without obliterating a way of
life, and the pressureto develop
for immediate economicgain, a
tempting proposition for many
people.

Sustainable
Development

tial ramifications of human
activities. In 1996a great deal
more about the environment is
common knowledge-important
ideas, suchas the value of
wetlands as nurseries and
habitats, and as highly effective
water filtering systems. Today,
more people know that perching
a house on the Atlantic's edgeis
asking for the oceanto claim the
building as its own. And the
generalpublic is beginning to
understand that the future for

intense developmentis finitethat the natural systemsupon
which they rely may not be able
to sustainthem.
Virginia's EasternShorewas
bypassedin the land rush. This
is not to say that it was not
contemplated. Rather, elaborate
plans were in place,plans which
would have changedthe Shore in
a monumentalway. However,
public opposition, new federal
wetland laws, a poor economic
climate for the developers,and

Most everyagehas labels for
its approachesto communal
living and the environment.
"Sustainablegrowth" is a
current buzzword which denotes
a movementtoward incorporating the needsof a community
*Whetherthis is a commonlyrecognized
distinction betweenthe two groupsis up
to the reader'sdiscretion. Of late, some
environmentalistshavebeencomplaining
that they are being stereotyped,demonized,and politicized. Theywould say
that their concernsaboutimpacts
becauseof the interconnectednessof
systems,about cleanwater and air, and
aboutthe over-exploitationof land, are
far from radical. Rather, they are simply
reasonableand reflect what a majority of
peoplebelievein the nation.
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while preservingthe natural
values,goodsand servicesthat
the environment provides. This
is the direction The Nature
Conservancyis taking, and has
since about a decadeago.
The Conservancy'spresence
on the EasternShore started
about twenty years ago and
marks the start of an extensive
conservation project-probably
one of the most ambitious
private ventures in the United
States. Starting out with approximately 2,000acres,the
Conservancyproject now extends over 40,000acresand
includes 14islands, saltmarsh
tracts and, to a much more
limited degree,someof the
adjacentland. The Conservancy
has basicallybeenable to establish a large coastalsanctuary
which is the last of its sort on the
country's unglaciatedcoast. The
assemblageof islands is called
the Virginia CoastReserve.
Backto sustainabledevelopment-the balancing of a
community's socio-economic
needswhile protecting the
benefits of natural systems. It is
a logical enoughidea, but it
certainly has taken 20th century
societylong enoughto realize it.
From the Conservancy'spoint of
view, successfulsustainable
developmentneedsto be a
cooperativeeffort betweenthe
community and its businesses;to
be successful,any conservation
project needsa strong basis in
scienceand the commitment and
leadershipof the community.
A fairly new idea in resource
protection is that a group cannot
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simply purchaseland, declareit
protected,and then expectan
ecosystemto be safefrom substantial environmental degradation. No group would be able to
purchaseenoughland in this day
and ageto truly protect or even
maintain the integrity of a
system. As a result, conservation
organizationsare turning more
and more toward the community
for joint solutions which would
protect the resource,protect
land, and still offer economic
benefits for the community.
This approach,used by the
Conservancyon the Eastern
Shore, in the best of all possible
worlds, is akin to investing in a
way of life. It is also pragmatic.
If sustaining an ecosystem
results in economiclossesto
residents,they will have little or
no incentive for a cooperative
effort. A clearcut exampleof this
canbe found in parts of the
developingworld, where some
economicallyhard pressedpeople
sell off natural resourcesas
quickly as they can-just for an
existenceslightly aboveor at the
level of subsistence.
In somecases,the efforts
toward sustainability involve
drawing upon the historic
memory of a citizenry, saythe

mine water quality, scienceand
the farmer's expertisewould be
combinedto offer an alternate
plan. For instance, instead of
sprayingcrops at the first sight
of a predator, a farmer could
wait until a certain percentage
appeared;sprayingkills beneficial insectstoo, and disrupts the
balancebetweendesirableand
unwanted insects. Time-released
fertilizer could be an option, too,
providing plants with nutrients
throughout a season,as opposed
to many applications which
cannotbe taken up by the plants
immediately, and which may
very well end up in the watershed.
In its questto maintain the
quality of a large ecosystem,The
Conservancyis now employinga
somewhatunusual legal tool:
easementsdesignedto protect
the long term health of the
watershedsand the adjacentsalt
marshes,bays and tidal creeks.
Theseeasementsare science
driven. Clearly, someareas can
withstand more intensive use
than others, so eacheasementis
different. However, eachis
basedupon a scientific analysis
of features suchas the topography; the geologicaland historical
attributes; the hydrologic and
soil characteristics;and the
farming community. Ideally,
biologicalcommunities. Either
and this is a project being
worked upon by the Conservancy landownersrequestthese easements, or, when land becomes
and somelocal farmers, an
available,easementsare deagricultural effort would improve the long-term stewardship signed,representingthe landowners' and the Conservancy's
of the land by enhancing
interests.
biodiversity and the quality of
soils. Instead of a reliance on
substanceswhich could under...
.

...
.

...
.
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Jellyfish,
by Ernst Haeckel.
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